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To the Editor: Human salmo-
nellosis is a major public health prob-
lem of global concern. Salmonella 
enterica serotype Choleraesuis is a 
nontyphoid serotype; it has a narrow 
host range and is associated with a 
high proportion of invasive infections 
(50%–90% of isolates are from ster-
ile sites [(1)]). In 2000, emergence of 
fluoroquinolone resistance in S. en-
terica ser. Choleraesuis was reported 
from Chang Gung Memorial Hospital 
at Linkou, Taiwan (2). Since then, 
we have continuously monitored the 
trend of these infections at this hos-
pital in northern Taiwan and at Chang 
Gung Memorial Hospital at Kaohsi-
ung in southern Taiwan. We report 
the decline of S. enterica ser. Choler-
aesuis infections coinciding with the 
implementation of several national 
control programs in Taiwan.
In humans, S. enterica ser. Chol-
eraesuis usually causes invasive infec-
tions (1). Transmission of the organism 
is probably from pigs to humans (3). 
According to an inspection program 
conducted by the Council of Agricul-
ture in 2004, illegal slaughter of pigs 
dying of unidentified diseases and sale 
of the pork at a reduced price were 
common in Taiwan and probably were 
associated with transmission of the 
organism (4). In Taiwan during 1996–
1997, a large epidemic of swine foot-
and-mouth disease occurred (5), and 
consumption of pork decreased sub-
stantially. To prevent further spread of 
that epidemic, the government imple-
mented massive slaughter of infected 
pigs and a swine vaccination policy 
(5). Coincidently, in 1996–1998, S. 
enterica ser. Choleraesuis infections 
among humans decreased significantly 
(p<0.001) (2). However, during the 
following years, infections among 
humans and antimicrobial drug resis-
tance gradually increased (2). In Tai-
wan, widespread use of antimicrobial 
drugs in animals, which might contrib-
ute to development of antimicrobial 
drug resistance in human pathogens, 
was subsequently reported (6).
The Taiwan government took 
further actions to improve the quality 
of pig husbandry. In 2002, a live at-
tenuated S. enterica ser. Choleraesuis 
vaccine (Suisaloral; Impfstoffwerk 
Dessau-Tornau GmbH, Rosslau, 
Germany) for pigs was licensed for 
importation (veterinary drug license 
no. 06387) (7). In 2004, the follow-
ing approaches were implemented to 
consolidate the management of ani-
mal husbandry and ensure the quality 
and safety of meat: improving pollu-
tion control and sanitary conditions in 
pig farms by periodic inspection and 
education programs; implementing 
regulations to promote and improve 
an existing quality food certification 
system, Certified Agricultural Stan-
dards, by tracking and auditing il-
licit labeling; reinforcing monitoring 
and tracking systems for the sale and 
consumption of antimicrobial drugs 
for animal use (by continuing educa-
tion and inspections with or without 
fixed schedules); preventing illegal 
slaughtering and sale of pigs dying of 
unidentified diseases (by inspections 
and monetary penalties for viola-
tions); and establishing a Taiwan Ag-
riculture and Food Traceability sys-
tem (http://taft.coa.gov.tw) to fully 
record all processes from farm to table 
(4,8). A particularly notable control 
measure launched at that time was a 
death insurance program for pigs. Al-
though farmers were fully compen-
sated for their losses, pigs dying of 
unidentified diseases were collected 
and chemically marked to prevent 
the possibility of subsequent illegal 
use (4). In 2005, 2 representative 
counties in central-southern Taiwan 
tried the program. During the next 
year, the program was extended to 8 
neighboring counties, and in 2007, it 
was implemented in all counties (9). 
Furthermore, since the establishment 
of the Taiwan Agriculture and Food 
Traceability system, various Taiwan 
Good Agricultural Practice manuals 
have been gradually developed, and 
in 2008, a manual for pig farming es-
tablished official standard operating 
procedures (10).
The control measures seem to be 
successful, as evidenced by the re-
sults of a long-term monitoring pro-
gram at the 2 large tertiary care hospi-
tals in northern and southern Taiwan 
(Figure). S. enterica ser. Choleraesuis 
infections have declined significantly 
since 2005 in southern Taiwan (Fig-
ure, panel A) and since 2006 in north-
ern Taiwan (Figure, panel B) (χ2 test 
for trend, p<0.01). At the southern 
hospital, the number of nonrepeti-
tive clinical isolates was reduced by 
almost half in 2005 (Figure, panel A), 
the year the death insurance program 
was initiated in central-southern Tai-
wan. The reduction was even larger 
at the other hospital. The annual 
number of clinical isolates obtained 
decreased from >80 in 2004–2005 to 
24 in 2006 (Figure, panel B), when 
the death insurance program was ex-
panded to more areas. At both hospi-
tals, the annual number of S. enterica 
ser. Choleraesuis infections had de-
creased consistently in the subse-
quent years; since 2008, this number 
has remained <10 (Figure).
After interruption of the identi-
fied infection chain, the substantial 
decline of infection among humans 
became evident. Despite the absence 
of national surveillance data for 
nontyphoid human salmonellosis in 
Taiwan, the decrease in S. enterica 
ser. Choleraesuis infections reported 
herein has also been noted at other 
hospitals in Taiwan (L.-H. Su, pers. 
comm.). This finding demonstrates 
that application of effective control 
measures on farms and in agricultural 
practices can lead to successful con-
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Swab Samples and 
Quantitative PCR
To the Editor: Tick-borne rick-
ettsioses are caused by the obligate in-
tracellular bacteria spotted fever group 
(SFG) Rickettsia spp. These zoonoses 
are now recognized as emerging or 
reemerging human infections world-
wide, with ≈15 new tick-borne rickett-
sial species or subspecies recognized 
as human pathogens during the 30 
past years (1). New approaches have 
emerged in recent years to definitively 
identify the causative agents, including 
emerging pathogens. Using cutane-
ous swab specimens from patients for 
quantitative PCR (qPCR) testing rath-
er than cutaneous biopsy specimens is 
Figure.	 Trends	 of	 annual	 numbers	 and	 percentages	 of	 Salmonella enterica	 serotype	
Choleraesuis	isolates	from	2	tertiary	care	hospitals	in	Taiwan.	A)	Data	from	Chang	Gung	
Memorial	Hospital	at	Kaohsiung,	southern	Taiwan.	B)	Data	 from	Chang	Gung	Memorial	
Hospital	 at	 Linkou,	 northern	 Taiwan.	 *Approval	 and	 importation	 of	 vaccine	 for	 swine.	
†Promotion	 of	 the	 Certified	Agricultural	 Standards	 quality	 food	 certification	 system	 (4),	
monitoring	of	sale	of	antimicrobial	drugs	for	animal	use	(4),	inspection	of	chemical	residues	
in	swine	farms	and	pork	market,	launch	of	educational	programs	about	safe	use	of	drugs	
in	 animals	 (4);	 inspection	 of	 illegal	 slaughtering	 and	 sale	 of	 farmed	 animals	 dying	 of	
unidentified	disease	 (4);	 and	establishment	 of	Taiwan	Agriculture	and	Food	Traceability	
system	(4,8).	‡Initiation	of	death	 insurance	program	for	pigs	 in	2	representative	central-
southern	counties	 (9).	§Extension	of	death	 insurance	program	to	another	8	neighboring	
counties	 (9).	 ¶Full	 implementation	 of	 death	 insurance	 program	 throughout	 all	 Taiwan	
counties	(9).	#Establishment	of	Taiwan	Good	Agricultural	Practice	for	pig	husbandry	(10).
